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(54) DISPLAY LIQUID FOR ELECTROPHORESIS DISPLAY, 
DISPLAY PARTICLES, DISPLAY MEDIUM UTILIZING THE 
FOREGOING SAME, DISPLAY DEVICE, DISPLAY METHOD, 
DISPLAY, RECORDING SHEET, DISPLAY AND REVERSIBLE 
DISPLAY TYPE SIGNBOARD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate color mixing by the 
flocculation among particles having different color tones and to 
make it possible to embody display of a high contrast by 
incorporating the particles internally having gaps and pigment 
particles different in color tones from these particles into a 
dispersion medium. 

SOLUTION: The dispersion containing the particles internally 
having voids and the pigment particles different in color tones 
from these particles is used in place of the dispersion 
consisting of the dispersion particles and the dispersion medium 
colored to the colors different from the color tones of the 
dispersion particles as the display liquid for electrophoresis 
display. Such particles include the particles composed of an 
organic material, inorganic material and the composite of both, 
and include the hollow particles consisting of an organic 
polymer, porous particles composed of the organic polymer, 
porous particles comDosed of an inore material, particles coated 
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A7 5>&. 7A^*yx~7"A8i£xAf t ANa 
fe. 3e*TA:a-AE0 <x*W>#*VK> f1frlft& 
$£|£xa*? A7 5 ^$?;l>=2— *,E0 <^ 

AEO {x*b>:**f K> |*#»xA^r^ 

ifcis^x^ANafe, 7W7i^il£0(x* 
U>**S/f> «aH*3^B?XX^V75>a. 7A* 
A?*s-AEO (X^l/^+i'K) ffli#:#§®X 10 
X^ANafe. spJ*^x*u>y^A7;*;iAx-- 

7^§smxx*A7A>£. #y3r*fx*uw*ju 

7x^Ax-?*A»x*^ANa£. tf J J**^x* 

**t'X * lOSfrSS? Ax-^Ag&x^AN a 
<W«tt»x**AWt. 

[0 06 01 S«TA4 t A7yAAA#>87£:>fe, 
iJAAAxtOBNaJi. J^fUL^A 
*>Kr^>*. ^-7£u>AA*>iSNafc. S^r 
A*A^>tf>:*A*>^7$>fe. &£7A*A^> 20 
-b>*A*>g£Ma£, t7^UV^^>©i^ 

** u>xa*>8*a-?»j >sa£ta^xA*>© 

(0 06 1] ■JaM £ 2/X*U>./x*7*xAx~*' f 
^*>^7 5>^ # 'J * *'>X? l^/i^^ 
:^x-7>A*A*>^Nafc, #'J**w.*U>ft 
517 'J Ax-?*AX AGISTS >». #«l *4fx* 

U>^7yAX-^*A*>i*Na&, *»J*+«/ 

X^b> h 'J ^fc7*J.*X--7-A;*A*>#7 5 > 
fe. d< 1 J*4 1 t'X^-l-> h L>T*'A? x^.'bX-^X 30 

AalOBNa*. #y**S'X*u>7A*Ax-f-A 

***>flftr £ * v **^x? u>r jw+ii'X- 

[0062] VTA^A*******- V 7 5 
*>7 A*AAA#1f£ 54- F N a *. * xA# 

#>jx^*v*Ai^*:,'*-[*Na&, #y**s/x 
*p>TA*Ax~*A;*A*sjK»*^xx^A7A 

>f£. ;f*y2t*l'X*U>7A*Ax-?'AAA#lfttt 40 
BHr/xx^ANafcTOJAi^BU^AttSfc 

[0063] 7^«;>ixx^. ta3*&ta 

*A»>©x*^A, affi7Aa-A»J>ttxaM\ 
S57 Aa -A i> >Kfc 7 A* A3 * AH 'J >H 
xaf-A, !HW*y>Kx^k tf'J**^7A*u 
>7A*AX-*A>J >»X^f*. #«J**S>7A+ 
u>7A*A7 t'Ax-H'J >^x;wu^tf>^ 

xxt-aobzf. y>ws». 

[ 0 0 6 4 J * 

R-N <CH,> jX CR***Ty*****-**¥ 50 
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A • # H A • F^A • tv - *s * 4^H9/X« ^ 

>*4&7>*-$*fcSi. *V?>^A7*:>£*, 

NH,> (CH a COO) (R"*A*7'JA-'W A -9 
* 'J A -*WA- K-Tf A *V • *S. • 4=IW) t? 

[0 06 5] A^> * A-* >£>*7 ? Afc 
{;sqy> - 7 5 >fe^> . XfT »JAt>-rf*A^>^ 
A7>*x0/Jfi{npy>-7*>fc*> , F**!/A 
*>>^A^>S>A7>*-^i*tt <^ay> - 7 

(CH,) N <C,H,0> rH <C,H,0> . -X CR = 
Xf-7»JA--te?A - *U-fA - Ff^A ■ 

[0066] iiiMlfiiBIMI 

a-/x*Ayi>f 

[00 67 3 *fc % Mfcin-f nltel/Ctt, »S«IC 
[0068} *^«>^*i^**3««:-? On 

*A/^r A-ft KfflJS, *y $ >-*A-A7A^ r t rut 
H. dOJTSF. #»jx^^:U, *'^A*>75F, 

#v^7^-h, x#^t>y, 

r^tfABtx^y-A. jejr^iJABxXT-A, 
A. %f7*>**s»tffe*i*. H<c. *«Si«!>««a* 

^ms^swi^^sn^^^a^^-feAflD^s 
cn^^io^c^ i5sa-?^*o^-feA«> 

>. 7}<yA^i,>, #UWb^-A. tf'JWfctfxA^ 

>. wfc^A-gffif^^s^ft. *yb"^y* 

^-A, #ytr^A7A2-A, ^'Jx*l/>t^V 
K. ?i<«j7*Pfl/>^^h\ x*b>-^A7A2 
-A£S£#. #»;7-bdr-A % T^'JAMH. J«*A 
■bAc-X, x^A-bAo-X, 7i/->W B . 7^ 
vy3->»M. J>x>fiJM. #>JX*U>* 
^SJ^ftX^^h^-, #«J*U7f >3fc»^Sl4x9 

xh?- sHL^u^^aBifflix^xi-^-. #y 
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XX^^«j3^X?Xh7^ tf^xXb^X- 

>. ^'jx-Whv. #yryi/-h r^sK, 

>. #y - p -?:A^U>tr^b>. 4<'Jt^ M 
>. dc>j><9^>B, # y #y^ 
#y-owtt>7 , /-A. #y* 

[0070] Mtffcttiinf*, § ax«fttt»£ »s i, 

isi^w&s surest i3»pjte<Kir«8»*wofc 

#tf7H&tWyvHlttM&l/C(*, *ytx/U7 

Jt,7<fe£— A,. #ij ^7^3-*, x^jHz^P — 

X. f»feJto-A % ^ ha-fe.'UC-X, #y*b7, 

#y*u*>. 7wSfctt#y$u*>, #y*i**> 
*yi— K TOMHOjxxrjit, #yx~ p*7*0 

[0 0 7 1] EtU*A*HMirt*l!Stt, jfcfiStt* 
[0 07 2] ^ii^/?-^^^ 2-tFo + 

s/x*at * y i*- h , 2 - fc ko *i^/P tr^r 5? y 
u-K 2-x?n^*^7*yb-txi*2-t:K 
p*^x * «t/7 > y a ^;^X7 * - h 

s>*-As^r^ y u— f. s>x?-u>^y a-^i>r * 
yu-K hy^fltfu>yya-*i?ra'yi/-i', 

jM*-N>^Ajrya-jH>7*y U- K #»Jx^U> 

x 7*4 > y y n -.»i^7 £ y u- h s <ira>— . 
x y x y t ~* h y r * y b- ► y * *a-ju7" 

P^>f y7^yu-hJQcW=§tt£U:«>*^-?-^ 



$§32001-56653 
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[0073] *adtt*y^-ii/Xtt, *yxx? 
*7^yu-h. X#*^T*UU-K #y*b*> 
rfryu-K #yx-**r*yi'-K 

A7^»JU-h. *>ya>7^yu-h, 7A*»F7 

* y h x«> 7 5 >7 * y u- h a <f*^f 

[0 074] JENMM&U-at. 'O*/?*^. •«> 
- 1 Ka*!/- 2-^**- 1 -7i^7U'0- 1 
>. 2^^-l-U-(>'*W)7*^- 

2-) *ji*y*/-7*a/o-! % -ov-fwv^A 
x— ?vt\ ^>vy >-7*o t*jux— ^jk ^<>w>x 

2 -*PP lo £1*2, 4->:>x*/U?:t* 

[0075] ?M7u#-y*HK0*y:**-&i'T 
wc.TMifj^.'k #yxx**T*yi/-K 
x#*s/7>yb-K #y$u*>7*yu-K * 
yx-rji>r*yi*-K 7tt«i7»yA«*. 

[ 0 0 7 6 ] liS2<Z>9IWI*<<:i*5« 

[0 07 7] *^3<£^»t:Sl*&R»i:3M*WS 

1. 49, #»J^I/>1. 59-1. 60, =i£!fcj& 
XI. 5 3, ^^'USaLZBft^*>2. 9 

[0078] *^tcfert ^^m^^^^Sli, 
[0 07 9] COQJS^, »S^*tc^S$$nfertlip»cS 
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scalar, mim^™%i>xfr£fcG>w*zt>°> 

[ o o 8 o ] c c rrttfKfiBt*^ 
i»KSBi/i:ttg^/h$<at*«wc*&ftfc:. sttt* 1 

a*©SG^lSfcJ^t:**K*»3ft*. 

[008 1] *«3^ft*SVS«S<**« 

(CM!*****™. 0 1-8. Off, rt^te^Mte 
«M8fi|*IM4©a^&»* 4/ < t*. 0 -01- 

*o. o i-4. Off, A*te£iteiH'*a?£tte 
Ii©Itfr*aS*S*-0. 01-1. 0s©fttU3«:J9 

wtsa^a^oc^ifiifiw^^-r^Ji^ca, 
twr^a^o. oi-i. 0^, pitiucsstsw^ 



(13) MB20 0 1-56 65 3 

[ o 0 8 3] sUMa***?**, ws2®as8*aiMyB 

J*. Tfc < 1 > ***5> ( 6 > KtS*©* i<w*w 

£^ l/ftl* <>©©H*** l/Ct»*« 
[0084] ( 1 > i>W< i fe^fi^ri>i-»© 
SIR©**, ^4<i<>-*a>as&WH'WK:«gCTu 

i&isesr h c £ -mm* $ txtdm K#f9$©ss&ft& 

^^«»t;fcSfiiftft*^il. (HI) 

[0085] ( 2 > J>W< 4*>-*#»fl'C*«-««> 

* Y »J ? *Xtt«CCJ:^7a»<C£*lU *&93©s 
2) 

[0 0*6], < 3) Jft<H-WfflSr*4-^ 
10 0 8 7] < 4 > t fe-*^OT-C*&-S5t© 
(04) 

[0088] ( & > frfflKSg*wt,-a>&aw3tt** 

5> 

[00893 ( 8 > ^SiC^-SrWbrt^ii^^ttT 

[0090] cn^©saBW«s«iwco^.tr 

li. < 7 > - < I 4 ) fc^StlS S!i<^>^?:ffllO 

<7)±ia<2>, (4). <5>. <6)^-7hy^ 
^^f^MXii. ±ffi (6) (W-'f-^-H) 1 . *BB 
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h®±<D-J>tj:< ti>--&w:. turn 
{ 9 > ±is ( 8 > <Dto®m±icmmm®*:m z. 

< i s ) ±s < ! o ) m$mmw$mm&+* t ) - 

< 1 3 > ±is < i o ) mmsMt^^ttmic t& 

< 1 4> ±s < i o) < i 3 > m^zi&om. 

[0 09 1 ] 2&, *s^CD&&i*. sjiaoo^Sft 
[0092] C ©J: 3 ft*fl<«a«:|*^»r»- ***** 

[0 09 4] C©J:5fc**Sfi«:*Hr»Tt*, 

aw***.****, B&jI^CCftCft8&*£*8*a> 
**>««c J: 9«^*©&Hic^il fcnfcSS&SS 



(14) 41832 00 1 -5 6 65 3 

[0 0 9 5 ] $ 6<c, *£W©4§Stt*. gWEO*^* 

^©«g»CE>©#SSi^^Sg*^l/, *©Sl£ 

10 <I3#3f 2 3 > • 

[ 0 0 9 6 ] C <0 J: * «r«*t?«, 2 ft£Sn£ tifcS 

mfjfiu*s#x ^ ? * >****wi"*fcj&, *©roa 

IC <fc 0 jSHWIfc 4* fc*ifc«f M#iiiRa»fc: 

r«^**»fiai , r*tt«<?5«*«tcswt'&^, * 

[0097] Sfe£ *JM«Dtt€H*6lffl(DHME 

fco t:^»(cg^ fcenftrs- & c £ or & & * 4 

[ 0 0 9 B ] a tf * >^S^i i/Ctt. *ffifll<tt9K 
^SS h ^ >VX ? it 3 fi^*^-cab * 4 ??>V 

ica« J: ^fcM^c i bolter ft*. 
(0099] *eWfcl«j^»-C, l?gS18*^7 *6 2 0 <C 

40 6. c<?x»ft5iie«OTV- hit, m.*)%i,i&mirzct 
uz. cornet, HK^rA<3>i'?xh^?s< 
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[0 10 0] ft. *#ffl©«BMW^W*. SS£ 
[0 10 11 

t4giuHi*tt&®H 1 A^ae saw**. 

[0 I02l»fcltt#**«*****'*3 <' UA 15 
*>6tl0, WKCSSl , &Wl/'Cl**o IStEOTSt* 
351 Oiim-Sffim, *?£b<ti25^* 200 iimvh 
®B1 •tt^ F 'J * **ttlC'<*--><M*ife*** 

I, < tit 2 5 -2 0 0 ffltM, -ft©** 1 £ 
CH 1*6134} t£i*. ;Kr<£4>— "frPSte*** 

[ 0 I 0 3 ] *§S ! »«, 3»Ha«*. MWftW* 
It. I TO, SnO>. 2nO: A I *ir®WI*tt« 

MAM?*. 

[0 10 4101 t& X's-lf-fcftbfe— ttoSS 

[0 l 0 5 ] ^2ii, **-lh-*ftt/fc-4toSS 
(Sfcl ^OXt*. S«l i2) KJ:^T^nfc 

awe, ■* v i ) <? * u*&m>& 

K p~j|,a-h *U-Fa-I\ f^73-K 



<9H2 0t) 1-5 665 3 

^^^-h. ^7"v-3-f, At>2-h. 3^£? 
9t7a-hatdr«>*«teJ:*)««i '±8:$i-fe» 

U>. #'J70^>, #'M*U>. #*J«tt- 
i<iJx*U>**vF, ^orpfc # b>*4vK, x* 

fit. ^'U*l/>^itt^^Ah7- 4 

7?SK F. #»J-p-7»sU 

[0107] B3tt, A^-f-^r/H/fc/Xi^$« 
ti-*iC5>Sffi <S^l £ '5 bXi*. SIS 1 <t 2 > *C^.^ 

[0106] H4-1*. 131312 tSttKl/tT^Snfc 
*^^fc<>CD*C*«3, C C'i^tC^ ^ ^ 0 v $ 
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-K ;*tf>3-k Xii^trra 

CO 1 1 OJ @6t*. S82ia5«3r-^-3-HB8* 

igfkM. l^.^/Xi^^*ll5x^«S®«M5i^ 
^u-fa-h. f^^3-K *:*Wa-K x 

<. $^0. 1-lOOum. J:0*Mt,<W0. 3-3 
[Oil!] *»3(CJ:^«5i«(*fiOS«C8l©»*l/l* 

h U *-*jM**4**tt*S»» (5 

t*. GSSSIMV I 1 i^SiSSX * 9 - 1 2 fcMlt< <t 
CO L I 2] *^K£&m&#<D#.lcWOW$L,\,> 

4iS&h«:*r«ffiasi 3«r»»*. 08 (b> JC* 40 

*tiJO#S©«fR<!: l/'CBffilfcl/'C. ^*.'HSr«£ O 
M&IMn&JM&mi 'effii'&e&fcj:*). t 

(0 I 1 3] *«8*cJ:*a5aSS«:-J6tJS®a€B9<c 
iOSS^-r*. ■9lC«H,»'C, 2QCK«iMltt. 2 Hi $0 



^2001-56853 
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SSTM. 2 2 2 3ii«§&&. 2 4 

I**-* ?*>2>m> 2 5t*S«BI&. 2 6l£8DIStS 

(01141 #2£?3K J; *3fcn&S©3 f=>tc85©lS&S 
ft«B! OiCfcOSWr*. «10IC4»tt»r. 3 0tt« 

33^7i/-A, 34a, 34r>ktffl®&®. 35 

3 7£<f*>afcMWae&. 3 8ii£9&1&rfc£o 
[01153 £<cjttttej:<9*iMeiti, 

[0116] 1 ; > 

mm (7 X ^H)w> .- H*5»(k^a a 

-fV-jlSAS-29 6) 1 0 0ml(CffaiSttM(b 
Ko* v»tt»* 'J : temtXWM W$ - 1 0 
0 ) 10 efcfcJSS-tt, «^£*&?ir*ttT- 
-I>10 ^fflxfct^^3iTb'-X^C> 

AMtt? (tt^-n) 2«*aaoi/TSofsK-^s^» 

[0 1 1 7 1 <*S2 : 

<J?5 3mm) £fflc*; C^^X^fg^- 

tt^^ft (A) <rfaH/*c 
[0 1 1 8 ] <#&3 : ^^x^^m^&^cc-^ 
>t7f>^gir7^7^^jl^l'C, 5 

X^i>-«»fc. ^r-b*tt-?2l*»5 0 limits J: 
^<:&lt&#£K!gl,fc, 
[01191 <*^4 : 

Jl3-;l*^g8 0 e«ii±S2*ft3«:'CSB»l/«:«SH* 
<W*P*^-feA) 2 0cf**Dit^ft 

«m©T^y^-^-*H^r ! T0«MsK»;*-# 
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[012 0 J <#£5 : S«*S0f3> h ?X h©»£ 

ai^e^-cafc. fat,. ffiSUfrss&^Sf* <b> 
[0121] zsw^Bvc^'Xiim^n Ph o 

tal MCPD-lOO0t^' , CKH*Hi3e*ff^ 

&. 4 5* ptf-o* £#t??t 

ffi) 

g&fll I A 

mMKatt1*A*ff3Nt/ft:. M5«tCWt 
[0l23]XttM2A 

( j S RS^gttT-SX a 6 6 A/-3*r?«0 . 3 H 

h#5. 8t*ot 
[0 l24]«tt«3A 

i ii/c^a^i^-r^ 
( J S Rfl4H£tt?$X 8 6 6 A/-#t«a0. 3 « 

'MUST I I a c k . 0 3 u m ) 

[0125] A 

i i L/C £ a? b > - r * i> wrF- 

<J$R**£tt*SX866A/-£tt : F«0. Zti 

> < ? £ v £ ) O--"? ? > 
yffl££!A <^&ft^T i I a c k DVU ^H®** 



(I?) M2001 -56 65 3 

3? 

iii 0. srfeot 
[0 126]£fcC*5A 

( j S RSM^fc^S X 8 6 6 AZ-^ttTO 0 . 3 n 

«!ffift/— ^tt-^SO - 0 3 Jim) £ffll'fca*«, ^ 
ftfll 1 A ^t^OfeiS^niS, SSv&Jft 

[0 127]*flM6A 

^^ftB^SSaZ-^tt^aO. 0 3nm> SrS^fcfe* 

?U*. »«i Ai-H*cut:a^sft*^«*q«[. 

>h7.AMi6. OX'^^'Co 
[0128] ^fe^B <E^ft^*$#Btc£*S* 

MeMhM i a^6 A£fc<r>rptS3ftfc&s^tt« 



50 



^sS^J I B ; 
gtefl2 B : 
^f^3 B 
*fef5H4B 
ft»W5B 
B 



[0129] HstfflA (*S®*&*«*A*i:«fc*» 

^ EPOSTARSS/tt^SO. 6iiin> t« 

T i 1 a c kD?*>«5i!aa/-:Xfi^«0. 0 3 
iJffi) 4J3l»Sd£Wtt, **ffllA&l3*KU'CW» 

[0l301Jtt»l2A 

^SiS ( Kr ^^>-^> : SOSCffctiEas oft i y 
pe) l0 0ml(CWiCtMi<^'<>V} ^ 
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-50-2) 1 5 cr a^7 
[0131] lfc«#iB {«£t3d&^ttftBtc<»:*£F 

e> 

1 A. 2 A fcliii, >rSiaJS ftfc&®aftfifr& 

2>^Ah tfTiao J: 5 «c -? fc. 
tt«HSllB:3>h^^h 1. 0 
tt«fl2B:3>>^Xh 1- 2 
[0 13 2] 

a^h?Xh«S<?Se&a**3I§*l* 0 SBC. *a 

[S3] *i^©^t^»fi!>HW^ttea@ # 

tB4) *^CD*^#CD-«<:*t«fflH. 

[0: 3 -*mt<z^m$<z—&**?Wim®. 
[@a] *jwe*^f*^#&**ttiHiB. 
[09] *^<^j^<^0te*T@« 



34 



* [©in ^w©^^^^**fft<E>**s&0> 



10 



20 



30 



9 

1 0 
1 1 

1 2 
13 
14 
20 

2 1 
22 
2 3 
2 4 
25 

2 6. " 

3 0 KiUlft 
3 1 -f*>lS7H 
32 3Dt7^-V 
3 3 D3c^7l/-^ 
3 4a^ta^0i 
3 4D»^iO 
3 5 

3 6 *Qlr4*^f&m&ESm 
37 
3S 



[01] 



[05] 




was 






1 3 
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